Screening for gestational diabetes : examining a breakfast meal test by Marais, Colin et al.
South African Journal of Clinical Nutrition is co-published by Medpharm Publications, NISC (Pty) Ltd and Taylor & Francis, and Informa business
SAJCN
ISSN 1607-0658  EISSN 2221-1268
© 2016  The Author(s)
RESEARCH
South African Journal of Clinical Nutrition 2016; 29(03):118–121
http://dx.doi.org/10.1080/16070658.2016.1198614
Open Access article distributed under the terms of the
Creative Commons License [CC BY-NC 3.0]
http://creativecommons.org/licenses/by-nc/3.0
Screening for gestational diabetes: examining a breakfast meal test
C Maraisa*, L van Wykb, M Conradiec and D Halla
a Department of Obstetrics and Gynaecology, Stellenbosch University and Tygerberg Hospital, Cape Town, South Africa
b Dietitian, Tygerberg Hospital, Cape Town, South Africa
c Endocrine Division, Department of Medicine, Tygerberg Academic Hospital and University of Stellenbosch, Cape Town, South Africa
*Corresponding author, email: drcmarais@gmail.com
Objective: This study was performed to analyse the carbohydrate quantity of the non-standardised breakfast meal test consumed 
as part of a screening test for gestational diabetes.
Design: A prospective descriptive design was utilised.
Setting: Screening for gestational diabetes was performed in the High-Risk Antenatal Clinic at Tygerberg Academic Hospital, 
Cape Town, South Africa.
Subjects: Fifty pregnant women who met the local selection criteria for diabetes screening.
Outcome measures: The contents of the patient-provided breakfast meal tests were evaluated individually for total carbohydrate 
amount and compared with the 75 grams of carbohydrate provided by the oral glucose tolerance test (OGTT).
Results: The median carbohydrate amount was 71 g but the range (55–145 g) was wide. Only seven meals (14%) fell within 10% 
of the 75 g carbohydrate target.
Conclusion: The patient-provided breakfast meal showed wide variation in carbohydrate amount. If a meal test is to be used 
instead of the formal OGTT a carefully measured, prepared, palatable, readily available product would need to be sourced and 
provided.
Layman’s summary: It is necessary to screen for the development of diabetes during pregnancy. The standard test with 75 g 
of glucose is unpalatable and is sometimes replaced by a meal test. However, when this meal test is provided by the women 
themselves without standardisation, the sugar and starch quantities are too variable. Careful consideration needs to be given to 
an alternative screening test if it is to be reliable.
Strong lay message: Non-standardised screening meal tests for gestational diabetes should not be used.
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Introduction
The incidence of gestational diabetes mellitus (GDM) is rising due 
to several factors. In developed countries populations are 
becoming older while in developed and developing countries 
rising levels of obesity, high-calorie diets and decreased physical 
activity are having profoundly negative effects. Widely influential 
international studies, institutes and study groups have pronounced 
on the changing diagnostic thresholds for gestational diabetes.1–4 
In current literature both universal and selective screening are still 
debated, as is the capacity of obstetric services to carry the ever-
increasing burden of patients with gestational diabetes mellitus.5–8
One of the central issues that has received less attention is the 
screening and/or diagnostic test. In a review on screening for 
gestational diabetes, Petrović recommends combining the 
screening and diagnostic test using a 75 g oral glucose tolerance 
test (OGTT).9 In this regard the Western Cape Province of South 
Africa operates according to a provincial guideline on diabetes 
mellitus in pregnancy which advocates a selective rather than a 
universal approach to screening.10 The local application of this 
policy has recently been described.6 The guideline provides two 
options for testing. The first is a 75 g OGTT with fasting and two-
hour blood glucose sampling. However, this standardised 
glucose load may be substituted by a non-standardised 
glycaemic load (the patient’s breakfast) brought to the clinic and 
consumed after the fasting glucose test. The two-hour post-
prandial blood glucose measurement is still performed. Although 
perceived as a gold standard, the value of the formal OGTT is 
debatable because it is a relatively expensive and time-
consuming test that is regarded as generally unpalatable and 
has poor reproducibility.11 The local ‘breakfast’ test is more 
palatable and self-administered, but the reproducibility and 
carbohydrate quantity are uncertain.
The current study was performed to interrogate the carbohydrate 
quantity of the non-standardised breakfast meal test consumed 
as part of the screening test for gestational diabetes after a 
fasting blood glucose value had been determined and before 
determination of a two-hour value.
Methods
A prospective descriptive design was utilised. The Western Cape 
Province guideline for Diabetes in Pregnancy specifies the group of 
women at high risk for developing gestational diabetes mellitus 
(Table 1). During this study 50 women who met the selection criteria 
for diabetes screening in the High-Risk Clinic at Tygerberg Academic 
Hospital were approached and gave written informed consent. 
These study participants constituted the first 50 eligible women 
when the principal author was available in the clinic. After recruitment 
of each individual the contents of their ‘patient-provided breakfast’ 
meal, taken after the fasting glucose value and before the two-hour 
glucose value/measurement, was carefully recorded. (No specific 
instructions, other than ‘bring your usual breakfast along’, were given 
to the patients.) The recorded information included the type of food, 
brand name if applicable, portion size and volume of any liquid 
consumed. Food purchased at the local hospital shop was weighed 
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using a calibrated (one gram) kitchen scale. Estimations of portion 
size were used for food brought from home. These data were entered 
onto an Excel® (Microsoft Corp, Redmond, WA, USA) spreadsheet and 
analysed independently by the study dietitian (LvW). As carbohydrate 
(quantity and type) is the main determining factor of the post-
prandial glycaemic response, the ‘patient-provided breakfast’ meals 
were analysed at least for total carbohydrate quantity.12–14 Food 
composition tables and food labels (when available) were used to 
calculate the total quantity of carbohydrate in each meal.15 This was 
compared with the 75 g carbohydrate quantity of the OGTT. Data 
were analysed using Microsoft Excel® 2013 and are expressed as 
median, ranges or n (%). The study was approved by the Ethics 
Committee for Human Research of the Faculty of Medicine and 
Health Sciences, Stellenbosch University (S13/10/205).
Results
The 50 patients were collected over a three-week period in July/
August 2014 in the High-Risk Clinic of Tygerberg Academic 
Hospital. All patients approached to participate in the study 
consented to the analysis. The descriptive data of patients in the 
study are given in Table 2. Data are given as median (range) 
unless otherwise specified.
The type of food chosen by the study group consisted mainly of 
food and beverages purchased at the hospital shop (38 patients; 
76%) and 12 patients (24%) brought food with them from home. 
The median carbohydrate quantity of the 50 breakfast meals 
analysed was 71 grams with a range from 15 to 145 grams. 
Specific contents of certain patient-provided breakfast meals are 
shown in Table 3 in order to demonstrate the variable 
carbohydrate amounts. Only seven (14%) of the meals were 
within 10% of the 75  g (carbohydrate) target, while 23 (46%) 
meals were below target and 20 (40%) meals were above target. 
The variations of carbohydrate quantity in relation to the 75  g 
(OGTT) ideal are shown in Figure 1.
Table 1: Risk factors to identify screening candidates for gestational diabetes
Previous gestational diabetes
Previous unexplained intra-uterine death
Previous macrosomic baby > 4.5 kg
Body mass index (BMI) at booking > 40 kg/m2
Maternal age > 40 years
Family history (first-degree relative with diabetes)
Family origin with a high prevalence of diabetes (Asiatic)
Acanthosis nigricans
Polycystic ovarian syndrome
Table 2: Descriptive baseline data
Note: BMI = body mass index.
Age (years) 31 (19–42)
Gravidity 3 (1–5)
Parity 2 (0–3)
BMI (kg/m2) 36 (21–49)
Table 3: Examples of certain specific patient-provided breakfast meal tests
*Carbohydrate quantity in grams.
Centile Fluids Solids Carb (g)*
Lowest Tea 1 х cup + milk + 3 х sugars None 15
25th centile 1 х cup low-fat milk 2 х Weet-Bix® bars 53
50th centile 330 ml Stoney® ginger beer 2 х small apples 71
75th centile 500 ml fruit juice 2 х medium apples 101
Highest 500 ml fruit juice 1 х steak pie; 1 х mince samosa 145
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Figure 1: Carbohydrate quantity (g) of 50 breakfast meal tests.
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Discussion
The goal of this study was to analyse the carbohydrate amount of 
the non-standardised breakfast meal test, in order to formulate a 
reproducible, standardised, palatable and reasonably equivalent 
option to test against a formal 75 g OGTT in a subsequent study. 
Although the median carbohydrate quantity of the 50 breakfast 
meals analysed was 71 g, the range was very wide (15–145 g) and 
only seven meals (14%) fell within 10% of the 75 g target.
Screening for gestational diabetes is standard practice and is 
performed according to well-established guidelines in high-
income settings. In low-resource settings with time, financial and 
laboratory constraints, guidelines are often absent, lack 
uniformity and their applicability has been questioned (Utz).16 
Nonetheless, the World Health Organization (WHO) has 
recognised these discrepancies and sought to provide a basis for 
universal guidelines.17 Palatability aside, the reproducibility of 
the 75 g OGTT in pregnant women has long been questioned, 
with a recent study from South Africa indicating the greater 
reliability of fasting glucose.18 Several studies have investigated 
more palatable and reproducible alternatives to the OGTT. A 
small Canadian study compared a standardised meal with the 
75  g OGTT in non-pregnant subjects and found that two-hour 
glucose values were more consistent after the standardised meal 
test.19 A group in Japan developed a standardised cookie 
consisting of 75  g carbohydrate and 25  g fat, while a North 
American team utilised muffins and coffee or tea but again, in 
both studies, the subjects were not pregnant.20,21 In a powered 
study, Racusin et al. utilised 10 commercially produced candy 
twists (50 g) using a crossover design, first in non-pregnant and 
then pregnant subjects. They found the candy twists to be a 
reliable alternative to a 50 g glucose test but with fewer false-
positive screens.22 The protein, fat and carbohydrate quantity of 
certain meal tests is given in Table 4.
The effectiveness and feasibility of using a solid meal instead of 
an OGGT has been demonstrated in several studies.20,21 The study 
by Wolever et al. (1998) showed that a solid meal was more 
consistent for diagnosing GDM based on the two-hour value 
than the OGGT.19
In a ‘designed’ breakfast with 75  g of carbohydrate, the fat should 
provide no more than 44% and the protein no more than 15–30% of 
the total energy to ensure minimal effect on the glycaemic response.23,25 
Various studies have documented that if fat  is added in small to 
moderate amounts the effect is insignificant.23–25 Altering the 
protein:fat ratio of a meal (30% protein and 15% fat compared with 
15% protein and 34% fat of the total energy tested in a randomised 
cross-over study) did not affect the post-prandial glucose levels when 
the carbohydrate amount was consistent.25 The type of carbohydrate 
itself would be ‘similar’ to that used in other solid meal tests (as 
alternatives to the OGGT), namely a mixture of polysaccharides and 
disaccharides providing a total of 75 g carbohydrate.
Conclusion
The results of this study showed that the patient-provided 
breakfast meal currently utilised at this facility is not standardised. 
If a meal test is to be used instead of the formal OGTT a carefully 
measured, prepared, readily available product would need to be 
sourced and provided.
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